INTRODUCTION {#sec1-1}
============

Some anomalies of the middle cerebral artery (MCA) have been reported on autopsy and radiological examinations.\[[@ref10]\] Among them, a duplicated MCA (DMCA), accessory MCA, and fenestration are well-known.\[[@ref1][@ref10]\] DMCA arises from the internal carotid artery (ICA) and supplies blood to the MCA territory. The incidence of DMCA has been reported to be 0.7--2.9% on autopsy and 0.24--1.5% on angiography.\[[@ref4]\] There are some reports describing an anomalous MCA associated with an aneurysm.\[[@ref8]\] An aneurysm at the junction of ICA and DMCA is rare. To our knowledge, only 30 cases of DMCA aneurysms have been reported in the literature.\[[@ref3][@ref9]\] We encountered 2 patients with DMCA aneurysms, ruptured, and unruptured ones. Each ruptured and unruptured DMCA aneurysm was accompanied by an unruptured ICA aneurysm at the bifurcation of the posterior communicating artery (PCoA) and a ruptured MCA aneurysm, respectively.

In this report, we describe the patients with DMCA aneurysms and discuss the clinical course, radiological findings, and management of this rare aneurysm.

CASE PRESENTATION {#sec1-2}
=================

Case 1 {#sec2-1}
------

A 41-year-old woman without any significant past history experienced sudden-onset headache and vomiting. Computed tomography (CT) on admission showed subarachnoid hemorrhage (SAH) \[[Figure 1a](#F1){ref-type="fig"}\]. Angiography \[[Figure 1b](#F1){ref-type="fig"}\] demonstrated the right DMCA and an aneurysm at its origin. The size of the DMCA aneurysm was 5.5 (width) mm × 5.0 (depth) mm × 6.5 (height) mm. The aneurysm was directed laterally. The angiography also demonstrated a small aneurysm on ICA at the bifurcation of PCoA (ICA-PCoA). The aneurysm measured 2.0 mm × 2.0 mm × 1.5 mm in size. Emergency craniotomy was performed. The aneurysm was found at the origin of DMCA \[[Figure 1c](#F1){ref-type="fig"}\] and PCoA \[[Figure 1d](#F1){ref-type="fig"}\]. Although the size of DMCA (1.6 mm in diameter) was smaller than the MCA (3.0 mm), it had a somewhat diameter. Both the DMCA and ICA-PCoA aneurysms were successfully clipped \[[Figure 1e](#F1){ref-type="fig"}\]. Her postoperative course was uneventful. She was discharged without neurological deficit on the 27^th^ day. Angiography performed 8 years after the onset showed no recurrence of the aneurysms \[[Figure 1f](#F1){ref-type="fig"}\].

![Case 1. (a) Computed tomography on admission showing subarachnoid hemorrhage. (b) Angiography showing the right duplicated middle cerebral artery (arrowheads) and an aneurysm (arrow) at its origin. Angiography also showing a small internal carotid artery-posterior communicating artery aneurysm (open arrow). (c) An intra-operative photograph showing duplicated middle cerebral artery (arrowheads) and the aneurysm (arrow). (d) An intra-operative photograph also demonstrating the internal carotid artery-posterior communicating artery aneurysm (arrow). (e) The duplicated middle cerebral artery aneurysm is clipped. (f) Angiography obtained 8 years after onset, showing no recurrence of the aneurysms](SNI-6-549-g001){#F1}

Case 2 {#sec2-2}
------

A 76-year-old woman was revealed to have a right MCA aneurysm at the M1/M2 junction and a right DMCA aneurysm on magnetic resonance imaging 6 years ago \[[Figure 2a](#F2){ref-type="fig"}\]. The sizes of both aneurysms were small, and the patient was 70 years old. Therefore, radical treatment was not performed at that time. Six years later, she suddenly developed consciousness disturbance. CT on admission revealed SAH and intracerebral hemorrhage \[[Figure 2b](#F2){ref-type="fig"}\]. Three-dimensional CT angiography showed the right MCA and DMCA aneurysms \[[Figure 2c](#F2){ref-type="fig"}\]. The diameters of MCA and DMCA were approximately 3.0 and 1.0 mm in diameter, respectively. The size of the MCA aneurysm was 5.0 (width) mm × 4.5 (depth) mm × 8.0 (height) mm, and the size of DMCA aneurysm was 1.8 mm × 1.5 mm × 2.5 mm. Both MCA and DMCA aneurysms were directed laterally. The right MCA ran superior to the common course in the sylvian fissure. Emergency craniotomy was conducted. The DMCA and a small aneurysm at its origin were recognized \[[Figure 2d](#F2){ref-type="fig"}\]. The DMCA and MCA aneurysms were successfully clipped \[Figure [2e](#F2){ref-type="fig"} and [f](#F2){ref-type="fig"}\]. Postoperatively, the patient showed symptoms due to vasospasm. Therefore, the intra-arterial injection of fasudil hydrochloride hydrate and percutaneous transluminal angioplasty were performed. After that, a left ventriculoperitoneal shunt operation was performed for hydrocephalus. Postoperative angiography \[[Figure 2g](#F2){ref-type="fig"}\] demonstrated that both aneurysms were clipped. She was transferred to another hospital with left hemiparesis for rehabilitation on the 60^th^ day.

![Case 2. (a) Magnetic resonance imaging obtained 6 years previously showing two aneurysms on the right middle cerebral artery and the origin of duplicated middle cerebral artery. (b) Computed tomography on admission showing subarachnoid hemorrhage and intracerebral hemorrhage in the right temporal lobe. (c) Three-dimensional computed tomography angiography showing the right duplicated middle cerebral artery (arrowhead) and an aneurysm (arrow) at its origin. Three-dimensional computed tomography angiography also showing the right middle cerebral artery aneurysm (open arrow). (d) An intra-operative photograph showing duplicated middle cerebral artery (arrowheads), and the aneurysm (arrow) at its origin. (e) The unruptured duplicated middle cerebral artery aneurysm is successfully clipped. (f) An intra-operative photograph showing the ruptured middle cerebral artery aneurysm. (g) Postoperative angiography showing the disappearance of the aneurysms](SNI-6-549-g002){#F2}

DISCUSSION {#sec1-3}
==========

An aneurysm at the DMCA origin was initially reported by Crompton and Lond in 1962.\[[@ref2]\] To date, 30 cases of DMCA aneurysms have been reported in the literature.\[[@ref9]\] Therefore, our cases are the 31^st^ and 32^nd^ cases of DMCA aneurysms. Among them, 17 cases including ours were associated with aneurysms at other sites.\[[@ref3][@ref4][@ref7][@ref9]\] Hori *et al*.\[[@ref4]\] summarized cases with multiple aneurysms including one at DMCA. They concluded that the risk of rupture of a DMCA aneurysm is high, and aggressive management should be considered, particularly when there are multiple aneurysms. We encountered 2 patients, one with a ruptured DMCA aneurysm and a small unruptured ICA-PCoA aneurysm (Case 1) and another with a ruptured MCA aneurysm and a small unruptured DMCA aneurysm (Case 2). In both cases, the second aneurysm was located on the same side as the DMCA aneurysm. In Case 1, the ruptured DMCA aneurysm was not small. Although relatively young, the patient had already developed two aneurysms. The DMCA aneurysm was located on the long axis of ICA. In Case 2, the running course of the main trunk of MCA was superior to the common course. This may have been due to the presence of DMCA. It was suggested that hemodynamic stress may contribute to the formation and enlargement of an aneurysm of MCA with an atypical running course.

Kai *et al*.\[[@ref5]\] classified DMCA into two types based on the site of origin. Type A DMCA originates from the top of ICA, and Type B DMCA branches from ICA between the anterior choroidal artery and top of ICA. The diameter of Type A DMCA is comparable with that of the main MCA. On the other hand, the diameter of Type B DMCA is smaller than the main MCA. They also mentioned that the aneurysm is associated with Type B DMCA. In our Case 1, DMCA originated from ICA close to the top, and the diameter was not so small as that of Case 2. This condition may be diagnosed as a carotid trifurcation aneurysm.\[[@ref6]\] There is a possibility that an aneurysm may develop on Type A DMCA in cases where the DMCA diameter is not small. Irrespective of this, in cases with DMCA, especially Type B, the possible coexistence of another aneurysm should be considered.\[[@ref5]\]

CONCLUSIONS {#sec1-4}
===========

More than half of the cases of DMCA aneurysms have multiple aneurysms. It is suggested that hemodynamic stress might contribute to formation and enlargement of multiple aneurysms. Therefore, the presence of a DMCA aneurysm along with another aneurysm is associated with a high risk of rupture. In such a case, radical treatment is necessary.
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